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(57) A pressure-sensitive adhesive tape or sheet includes a paper substrate, a release layer provided on at least one 
side of said substrate and comprising starch and/or modified starch, and a pressure-sensitive adhesive mass layer 
provided with respectta said release layer and containing elastomeric polymer microspheres, said 
pressure-sensitive adhesive tape or sheet having an adhesion of no more than 150 g/cm. 
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. SPECIFICATION 

Pressure-sensitive adhesive tapes or sheets 

5 Description 

The present invention relates to a pressure-sen- 
sitive adhesive tape or sheet of relatively low 
adhesion. 

In general,, pressure-sensitive adhesive (herein- 

10 after referred to as PSA) tapes or sheets are of the 
structure as illustrated in Figure 1 or 2. More spe- 
cifically, Figure 1 is a schematically sectional view 
of a PSA tape or s PSA sheet free from any release 
finer and Figure 2 Is a schematically sectional view 

15 of -a PSA sheet including a release liner. In the 
drawings, reference numeral I is a PSA tape or 
sheet supporting substrate, II a release liner sup- 
porting substrate, III a PSA sheet surface member, 
IV a PSA mass layer, V a release layer, and VI is a 

20 release liner. 

With the aforesaid PSA tape or sheet. In most 
cases, silicone is generally used far the release 
layer thereof. However, the use of silicone offers 
the following problems: 

25 When the PSA mass used in the PSA tape or 
sheet has a relatively low adhesion (e.g. of the or- 
der of no more than 150 g/cm), the adhesive tape 
or sheet may separate spontaneously from the re- 
lease layer prior to the use thereof. This is due to 

30 excessive release properties of silicone. In conse- 
quence, the release layer loses its own function 
that it should protect the PSA layer, so that the 
PSA layer may be contaminated. 
2)Difflculty is involved in marking the back sur- 

35 face of thelPSA tape or the siltcone-treated surface 
of the PSA sheet free from any release liner with 
oil ink, water ink, ball-point pens, pencils etc. due 
to their water and oil-repellency. 
It is noted that the release agents embrace, in 

40 addition to silicone, shellac, long-chain alkyl com- 
pounds, alkyd resin, etc. However, even when 
these agents are used, there is left much to be de- 
sired in respect of ink receptivity, although that re- 
ceptivity is slightly improved compared with the 

45 use of Silicone. It is also difficult to obtain good re- 
usability. 

A main object of the present invention is to pro- 
vide a solution to the aforesaid problems. 
According to the present invention, this object is 

50 achieved by combining modified starch and/or 
starch, which is/are used for the release layer in 
lieu of silicone, with a PSA mass containing eiasto- 
meric polymer microspheres, which is used as the 
PSA layer to be provided with respect to the re- 

55 lease layer. 

The present invention provides a pressure-sensi- 
tive-adhesive tape br sheet including a paper sub- 
strate, a release layer provided on at least one side 
of said substrate and comprising modified starch 

6Q and/or starch, and a pressure-sensitive adhesive 
mass layer provided with respect to said release 
layer and containing eiastomeric polymer micros- 
pheres, said pressure-sensitive adhesive tape br 
sheet having an adhesion of no more than 150 gl 

65 cm. 



The main component of the PSA mass preferably 
has a glass transition of [ess than -50°C, as meas- 
ured with DSC (differential scanning calorimeter). 

The PSA tape or sheet according to the present 
70 invention possesses a suitable degree of releasa- 
bility sufficient to prevent spontaneous separation 
thereof from the release layer, and its release- 
treated surface can be appropriately marked with 
oil ink, water ink, ball-point pens, pencils etc. 
75 The aforesaid and other objdects and features of 
the present invention will become apparent from a 
reading of the following detailed description with 
reference to the accompanying drawings, which 
are given for the purpose of illustration alone, and 
80 in which: 

Figures 1 and 2 are schematic sections showing 
the prior art general PSA tapes or sheets. 

Figures 3 to 5 inclusive are schematic sections 
showing typical PSA tapes or sheets according to 
85 the present invention. 

Figure 6 is a schematic view showing one exam- 
ple of a PSA sheet according to the present inven- 
tion, being PSA sheets in the form of a memo pad, 
wherein the PSA mass is partly applied at the up- 
S0 per end of the sheets, and 

Figure 7 is a plan view showing one side A and 
the other side B of an adhesive sheet of the pad of 
Figure 6. 

Referring now to Figures 3 to 7 inclusive show- 
95 ing embodiments of the present invention, refer- 
ence numeral 1 is a PSA tape or sheet supporting 
paper substrate, 2 a release liner supporting paper 
substrate, 3 a PSA sheet surface member, 4 a PSA 
layer containing an eiastomeric polymer micros- 

100 pheres, 5 a release layer comprising modified 
starch andfor starch, and 6 is a release liner con- 
sisting of the paper 2 and the release layer 5. 
Small letter a stands for PSA layer side, and b indi- 
cates a release layer side. 

105 In the present invention, the release layer com- 
prises starch and/or modified starch. As modified 
starch use may be made of alpha-starch, dextrin, 
oxidized starch, esterified starch, etherified starch 
and cationtc starch sione or in combination. 

1 1 0 Among others, the most preference is given to oxi- 
dized starch and hydroxyethylated starch. 

It is desired that the release layer has a thickness 
of no less that 0.5 microns, preferably 1 to 5 mi* 

115 The release layer may contain water resistant 
agents, stabilizers, barrier properties-improving 
agents, anti-blocking agents, dyes, pigments, etc., 
. as long as they do not interfere with the release 
properties thereof, 

120 it is required in the present invention that use be 
made of a PSA mass containing eiastomeric poly- 
mer microspheres. If the PSA mass contains no 
eiastomeric polymer microspheres, then it shows 
no good reusability to the modified starch and/or 

125 starch. 

The PSA tape or sheet should have a normal- 
f state adhesion of no more than 150 g/crh, as meas- 
ured according to the stipulation of JIS Z1S23. If 
the adhesion exceeds 150 g/cm, difficulty is en* 

130 countered in the achievement of good releasability, 
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and the supporting paper is easily peeled off. 

The elastomeric polymer microspheres used in- 
clude pofyacrylates, natural rubber, SBR, polyiso- 
prene, i palybutadiene,styrene/butadiene/acrylate 

5 ternary copolymers, etc. Preferabfy, such polymer 
has a mean particle size of 10 to TOO microns. 

ThE main component of the PSA mass has a 
glass transition temperature of no more than 
-50°C, preferably -70X to -90°C. A glass transi- 

10 tiori temperature of higher than -50°C is undesired 
in respect of releasabifity. 

In addition to me minute and spherical elastomer 
polymer, the adhesive mass may contain polyacry- 
iates, polyacrylic acid, SBR, styrene/acrylate copol- 

15 ymers, styrene/butadiene/acrylate ternary * 

copolymers, polyvinyl acetate, gelatin, glue, casein, 
etc, alone or in combination, it is suitable that the 
a mount of coating of the adhesive mass is 3 to 30 
g/m* (calculated as solid matter). 

20 The adhesive mass may be coated entirely onto 
the application side, or partly onto the application 
side, as illustrated in Figure 7(B). 

The paper used in the present invention may be 
that ordinarily used, such as wood free paper, craft 

25 paper, glassine paper, inorganic fiber-filled paper, 
plastic-filled paper, etc. 

it is noted that the aforesaid paper may previ- 
ously be provided with an adhesion-Improving 
layer for the purpose of improving adhesion of that 

30 pa per to the adhesive mass. 

Hie present invention wili now be explained in 
further detail with reference to the following non- 
restrictive examples. 

35 Example 1 

Wood free paper 1 of a weight of 78 g/m r was 
provided on one side with a release layer 5 com- 
prising oxidized starch, and was applied on the 
other side with an adhesive mass 4 containing a 

40 minute and spherical elastomer polymer based on 
pplyacrytate to prepare a PSA tape having an 
adhesion of 60 g/cm. With this tape having a suita- 
ble degree of reusability, no spontaneous separa- 
tion of the adhesive surface from the release layer 

45 took place. Nor did any peeling-off of the support- 
ing paper occur during application. The adhesive 
tape could further be marked on the back surface 
with Magic ink, water ink, ball-point pens, pencils, 

50 

Comparison Example 1 

To prepare a PSA tape, Example 1 was repeated, 
but silicone was used for a release layer. As a re- 
sult of examining the performance of that tape, it 

55 has been found that its reusability is excessive so 
that the adhesive surface separates spontaneously 
from the release layer. 

That tape could not be marked an the back sur- 
face with Magic ink, water ink or ball-point pens 

60 due to ink repellency. 

Comparison Example 2 

To prepare a PSA tape. Example 1 was repeated 
without using any release layer. That tape had so 
65 reduced a releasability that ply separation took 
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place due to peeling-off of the supporting paper 
during application. 

The measuring methods applied for the meas- 
urements quoted are given below: 
70 (DADHESI0N: According to the normal-state 
adhesion measuring method as stipulated in JIS 
Z1523. 

(^MEASUREMENT OF GLASS TRANSITION 
TEMPERATURE WITH DSC: The glass transition 
75 temperature was measured under the following 
conditions with a low-temperature type differential 
scanning calorimeter, manufactured by 
Rigaku Denki KX 
Amount of sample: 18-20 mg 
80 Pan: Aluminium 
Atmosphere: Air 
Heating Rate: lO'C/min. 
' Reference substance: Alumina 

85 CLAIMS 

1. A pressure-sensitive adhesive tape or sheet 
including a paper substrate, a release layer pro- 
vided on at least one side of said substrate and 

SO comprising modified starch and/or starch, and a 
pressure-sensitive adhesive mass layer provided 
with respect to said release layer and containing 
elastomeric polymer microspheres, said pressure- 
sensitive adhesive tape or sheet having an adhe- 

95 sion of no more than"150 g/cm. 

2. The tape or sheet as claimed In Claim 1, In 
which the main component of said pressure-sensi- 
tive adhesive mass has a glass transition tempera- 
ture of no more than -50"C, as measured with 

100 DSC (differential scanning calorimeter}. 

3. A tape or sheet substantially as hereinbefore 
described with reference to and as shown in any 
one of Figures 3 to 5 of the accompanying draw- 
ings. 

105 4. A pad of tapes or sheets as claimed in any 
preceding claim. 

5. A pad of pressure-sensitive sheets substan- 
tially as hereinbefore described with reference to 
and as shown In Figures 6 and 7 or Figures 3, 6 

110 and 7 of the accompanying drawings. 
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